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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claims 1-7 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

3. Claim 1 requires "impregnating a surface and an interior of an aramid paper with a liquid 
crystal polymer, and laminating a layer comprising an aramid paper and a layer comprising a 
liquid crystal polymer". The claim is unclear and confusing. Does the claim require 
impregnating an aramid paper with a liquid crystal polymer and then laminating a layer of an 
aramid paper and a layer of liquid crystal polymer to the impregnated paper? Does the claim 
require providing a layer comprising an aramid paper, providing a layer comprising a liquid 
crystal polymer, and laminating the layer comprising an aramid paper and the layer comprising a 
liquid crystal polymer such that a surface and an interior of the aramid paper is impregnated with 
the liquid crystal polymer? In view of the specification (See in particular page 28, first and 
second full paragraphs) it appears the claim requires the latter. This is the interpretation given 
the claim by the examiner. It is suggested that in order to overcome the rejection applicants 
delete from claim 1 "impregnating a surface and an interior of an aramid paper with a liquid 
crystal polymer, and laminating a layer comprising an aramid paper and a layer comprising a 
liquid crystal polymer" and insert therein - - providing a layer comprising an aramid paper, 
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providing a layer comprising a liquid crystal polymer, and laminating the layer comprising an 
aramid paper and the layer comprising a liquid crystal polymer such that a surface and an interior 
of the aramid paper is impregnated with the liquid crystal polymer - -. 

4. Claim 4 requires "a temperature range of a temperature lower than a flowing temperature 
of a liquid crystal polymer by 30 °C to lower than 400 °C". This limitation is unclear and 
confusing as it appears to require the temperature range is 30 to 400 °C lower than the flowing 
temperature. However, page 28, last full paragraph of the specification describes the temperature 
range is by 30 °C lower to 400 °C higher than the flowing temperature including describing 
disadvantages of going more than 30 °C lower or 400 °C higher. Therefore, the examiner has 
interpreted the range as by 30 °C lower to 400 °C higher than the flowing temperature. It is 
suggested that in order to overcome the rejection applicants delete from claim 4 "lower than 400 
°C" and insert therein - - higher than a flowing temperature of a liquid crystal polymer by 400 °C 



Claim Objections 

5. Claims 2, 3, and 6(2) are objected to because of the following informalities: In claim 2, 
line 3 delete "in". In claim 2, line 3 after which insert - - comprises - In claim 2, line 4 delete 
"is" and insert therein - - as - In claim 2, line 5 before "liquid" insert - - the - -. In claim 2, 
line 5 delete "is" and insert therein - - as - The changes are suggested such that it is clear the 
liquid crystal polymer comprises (A) and (B). Appropriate correction is required. 
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Claim Rejections - 35 USC §102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

7. Claims 1, 6(1), and 7 are rejected under 35 U.S.C. 102(e) as being anticipated by Samuels 
et al. (U.S. Patent 6,929,848). 

Samuels et al. disclose a process for preparing an aramid laminate comprising providing a 
layer comprising an aramid paper, providing a layer comprising a liquid crystal polymer film, 
and applying heat and pressure to the layers to impregnate a surface and an interior of the aramid 
paper with the liquid crystal polymer and thermally fuse, i.e. laminate, the layer comprising an 
aramid paper and the layer comprising a liquid crystal polymer film (Figures 1 and 2 and 
Column 3, lines 22-54 and Column 4, lines 15-20 and Column 5, lines 15-31 and 61-67 and 
Column 6, lines 1-19 and Column 7, lines 42-67 and Example 1). Regarding claim 7, Samuels et 
al. further teach forming a circuit substrate comprising the aramid laminate (Column 9, lines 28- 
31). 
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Claim Rejections - 35 USC §103 

8. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

9. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

10. Claims 2, 3, and 6(2) are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Samuels et al. in view of Furuta et al. (U.S. Patent 6,124,004). 

Samuels et al. is described above in full detail. Samuels et al. teach all of the limitations 
in claims 2, 3, and 6(2) except for a specific teaching that the liquid crystal polymer is a liquid 
crystal polyester resin composition comprising (A) liquid crystal polyester as a continuous phase 
and (B) a copolymer having a functional group having reactivity with the liquid crystal polyester 
as a dispersion phase, it being noted Samuels et al. are not limited to any particular liquid crystal 
polymer. Furuta et al. disclose a process for preparing an aramid laminate comprising providing 
a layer comprising an aramid fiber, providing a layer comprising a liquid crystal polymer film, 
and applying heat and pressure to the layers to thermally fuse, i.e. laminate, the layer comprising 
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an aramid fiber and the layer comprising a liquid crystal polymer film (Column 1, lines 12-21 
and Column 2, lines 32-46 and Column 13, lines 28-34). Furuta et al. teach the liquid crystal 
polymer is a liquid crystal polyester resin composition comprising 56.0 to 99.9% by weight of 
(A) liquid crystal polyester as a continuous phase and 44.0 to 0. 1% by weight of (B) a copolymer 
having a functional group having reactivity with the liquid crystal polyester as a dispersion 
phase, and Furuta et al. teach the liquid crystal polymer has good heat resistance, gas barrier, and 
mechanical properties (Column 9, lines 50-64). It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to use as the liquid crystal polymer in Samuels 
et al. the liquid crystal polymer taught by Furuta et al. which has good heat resistance, gas 
barrier, and mechanical properties. 

1 1 . Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Samuels 
et al. 

Samuels et al. is described above in full detail. Samuels et al. teach as exemplary 
thermally fusing the layer comprising an aramid paper and the layer comprising a liquid crystal 
polymer film at a temperature of 350 °C and a linear pressure higher than 20 kg/cm (Example 1). 
However, Samuels et al do not specifically disclose the thermal fusing temperature is in a 
temperature range of a temperature lower than a flowing temperature of the liquid crystal 
polymer by 30 °C to higher than a flowing temperature of the liquid crystal polymer by 400 °C. 
It is noted in view of the specification page 28 last full paragraph that the flowing temperature is 
at least considered the melting temperature of the liquid crystal polymer. Samuels et al. teach the 
thermal fusing temperature is at least near the melting point of the liquid crystal polymer and that 
the thermal fusing pressure and temperature are determined in such a manner that a controlled 
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flowing of the liquid crystal polymer is produced (Column 7, lines 11-31). Absent any 
unexpected results, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to experimentally determine the thermal fusing pressure and temperature in 
Samuels et al. such that the desired controlled flowing of the liquid crystal polymer is produced 
as doing so would have required nothing more than ordinary skill and routine experimentation. 
12. Claims 1-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Furuta et al. in 
view of Kirayoglu et al. (U.S. Patent 5,223,094). 

Furuta et al. disclose a process for preparing an aramid laminate comprising providing a 
layer comprising an aramid fiber, providing a layer comprising a liquid crystal polymer film, and 
applying heat and pressure to the layers to thermally fuse, i.e. laminate, the layer comprising an 
aramid fiber and the layer comprising a liquid crystal polymer film (Column 1, lines 12-21 and 
Column 2, lines 32-46 and Column 13, lines 28-34). Furuta et al. teach the liquid crystal 
polymer is a liquid crystal polyester resin composition comprising 56.0 to 99.9% by weight of 
(A) liquid crystal polyester as a continuous phase and 44.0 to 0. 1% by weight of (B) a copolymer 
having a functional group having reactivity with the liquid crystal polyester as a dispersion phase 
(Column 9, lines 50-64). Furuta et al. teach the aramid laminate is used to make circuit 
substrates (Column 1, lines 5-31). Furuta et al. do not specifically disclose the layer comprising 
an aramid fiber is a paper, it being noted Furuta et al. are not limited to any particular form of the 
layer suggesting textile, nonwoven, etc. (Column 13, lines 56-58). Kirayoglu et al. disclose an 
aramid paper formed of aramid fibers used to make circuit substrates having high strength and 
high porosity to make it easier to impregnate with resins (Column 1, lines 5-30). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to use as the 
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layer comprising aramid fiber taught by Furuta et al. the aramid paper shown by Kirayoglu et al. 
having high strength and high porosity. 

As to the limitation of impregnating a surface and an interior of the aramid paper with the 
liquid crystal polymer, it is noted Furuta et al. do not specifically teach that the application of 
heat and pressure to thermally fuse the layer comprising an aramid fiber and the layer comprising 
a liquid crystal polymer film also impregnates a surface and an interior of the aramid fiber layer 
with the liquid crystal polymer. However, Furuta et al. as modified by Kirayoglu et al. teach the 
layer comprising aramid fiber is an aramid paper having high porosity which, is easily 
impregnated with resin such that the thermal fusing step taught by Furuta et al. as modified by 
Kirayoglu et al. is considered to impregnate a surface and an interior of the high porosity aramid 
paper with the liquid crystal polymer. 

Regarding claims 4 and 5, Furuta et al. do not specifically disclose the thermal fusing 
temperature is in a temperature range of a temperature lower than a flowing temperature of the 
liquid crystal polymer by 30 °C to higher than a flowing temperature of the liquid crystal 
polymer by 400 °C and the linear pressure is 20 kg/cm or higher. However, Furuta et al. teach 
the temperature is near the flow temperature of the liquid crystal polymer, and both the 
temperature and pressure are suitably selected according the properties of the liquid crystal 
polymer film and aramid fiber (Column 12, lines 19-22 and Column 13, lines 35-39). Absent 
any unexpected results, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to experimentally determine the thermal fusing pressure and temperature 
in Furuta et al. as modified by Kirayoglu et al. as a function of the properties of the liquid crystal 
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polymer film and aramid fiber as doing so would have required nothing more than ordinary skill 
and routine experimentation. 



13. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John L. Goff whose telephone number is (571) 272-1216. The 
examiner can normally be reached on M-F (7: 15 AM - 3:45 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Crispino can be reached on (571) 272-1226. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Conclusion 




John L. Goff 
Patent Examiner 
Art Unit 1733 



